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Endoscopic Ultrasonographic Features of
a Giant Brunner’s Gland Adenoma
Ching-Jung Liu, Rong-Nan Chien, Ning Lee1 and Hung-Yang Chen2
Brunner’s gland adenomas are rare, benign, duodenal tumors that occur in middle
age. These lesions are often discovered accidentally during upper gastrointestinal
(UGI) endoscopy or can sometimes manifest as UGI bleeding or duodenal obstruction.
The definite diagnosis is determined by histology. We report a case of Brunner’s
gland adenoma presenting with UGI bleeding and epigastralgia. UGI endoscopy
revealed a giant polypoid mass about 4–5 cm in diameter with a central shallow
ulcer in the duodenal bulb. Endoscopic ultrasonography (EUS) revealed a mixed
echoic, pedunculated mass arising from the submucosa or mucosa with an intact
muscle layer and several cystic lesions within the mass. The patient underwent
surgical excision of the tumor and recovered without sequelae. We suggest that the
multiple cystic changes in a heterogeneous mixed echoic mass are the key EUS
features of Brunner’s gland adenoma. EUS plays an important role in the diagnosis
of Brunner’s gland adenoma before histologic confirmation of the resected tumor.
(J Med Ultrasound 2004;12:86–90)
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INTRODUCTION
Brunner’s gland adenoma (also referred to as hamar-
toma or Brunneroma) is very rare, almost always
benign, and is located mainly in the duodenal bulb
[1]. Nearly 200 cases have been reported in English-
language literature since the first case was described
by Salvioli in 1876 [2]. Brunner’s gland adenomas
are usually found in the fourth to sixth decades of
life without gender predominance. Most cases are
asymptomatic and are discovered accidentally
at endoscopy to evaluate symptoms of gastrointesti-
nal upset [3]. Some cases have significant clinical
manifestations if complications occur, such as up-
per gastrointestinal (UGI) bleeding, pyloric ob-
struction, duodenal intussusception, obstructive jaun-
dice, or recurrent pancreatitis [2,3]. The defini-
tive diagnosis is determined by tissue proof. Com-
plicated Brunner’s gland adenomas need endo-
scopic or surgical polypectomy [4]. We describe a
76-year-old male presenting with melena and
epigastralgia due to a giant Brunner’s gland adenoma
and emphasize the endoscopic ultrasonographic (EUS)
features.
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CASE REPORT
A 76-year-old male had a peptic ulcer and gouty
arthritis history treated with irregular non-steroidal
anti-inflammatory drugs for 10 years. He was referred
to our hospital due to persistent epigastric dull pain
and melaena for 1 week and had been vomiting a
coffee-ground-like substance for 1 day. Clinical
examination on admission showed a blood pressure
of 110/70 mmHg, a pulse rate of 72 bpm, a respiratory
rate of 20/min; the only physical symptom was pale
conjunctiva. Hematologic studies revealed normo-
chromic, normocytic anemia with hemoglobin of
101 g/L and hematocrit of 0.32. UGI endoscopy
showed a giant polypoid mass about 4–5 cm in
diameter with a central shallow ulcer in the duodenal
bulb. It had a stalk from the anterior wall to the
greater curvature side of the bulb (Fig. 1). Hypotonic
duodenography disclosed a filling defect in the
duodenal bulb with pylorus sparing (Fig. 2). Ab-
dominal computed tomography (CT) showed a large
mass with smooth border and heterogenous
enhancement located in the duodenal bulb without
lymph node involvement (Fig. 3). EUS was performed
using an echoendoscope (GF-UMQ240, Olympus
Optical Ltd, Tokyo, Japan) and a water immersion
method. It showed a mixed echoic, pedunculated
mass, 4.1 cm in diameter, arising from the submucosa
or mucosa with an intact muscularis propria. Several
anechoic, large and small cystic lesions were de-
monstrated within the mass (Fig. 4). Endoscopic
biopsy disclosed a hyperplastic polyp. The patient
underwent surgical polypectomy 1 week later. The
surgical specimen showed a 4.7 = 3.5 = 2.5 cm soft
mass and the pathologic report revealed aggregated
and normal proliferated Brunner’s glands covered
with duodenal mucosa and loosely traversed by thin
fibromuscular bundles (Fig. 5). Several cystic lesions
and a small number of irregular dilated glands were
also found within the mass. These microscopic find-
ings confirmed the diagnosis of a Brunner’s gland
adenoma. The patient was discharged 1 week later
without sequelae and was well for 4 months after
discharge.
DISCUSSION
Benign duodenal tumors represent 0.008% of
postmortem tumors and those that arise from
Brunner’s glands only account for 10.6% [1].
Brunner’s glands are mostly found in the bulb of
the duodenum and rapidly decrease in incidence
below the ampulla of Vater; they are not found dis-
tal to the ligament of Treitz [5]. The function of
Brunner’s gland is alkaline secretion, which appears
to protect the duodenal mucosa from damage by acid
chyme [6]. Some authors attribute the pathogenesis
of hyperplasia and adenomas of Brunner’s glands
to increasing stimulation by acid secretion, but
hyperchlorhydria alone cannot explain the exact cause
of growth of these lesions [6,7]. Stolte et al found
diffuse hyperplasia in Brunner’s glands in 75% of
74 duodenopancreatectomies for chronic pancrea-
titis [8]. Brunner’s gland hyperplasia in chronic
pancreatitis may be an adaptive reaction to the
exocrine pancreatitis.
Fig. 1. Upper gastrointestinal endoscopy reveals a giant
polypoid mass about 4–5 cm with a central shallow ulcer
in the duodenal bulb.
Fig. 2. Hypotonic duodenography reveals a lobulated
filling defect (arrows) of the duodenal bulb with pylorus
sparing.
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In 1934, Feyrter described three types of abnormal
growth of Brunner’s gland: diffuse nodular hyper-
plasia, in which multiple nodules up to several
millimeters in size are limited to the region proximal
to the ampulla of Vater, circumscribed nodular hyper-
plasia, presenting as solitary nodules found through-
out the duodenum, and adenomatous hyperplasia
[9]. All three types are believed to be different ex-
pressions of the same process and only the third type
is a true polypoid tumor that may be large and even
pedunculated [9]. However, 17 cases of malignant
tumor arising from Brunner’s gland have been re-
ported in the literature [10]. The distinction between
hyperplasia and adenoma is based arbitrarily on size:
hyperplasia represents multiple lesions less than
1 cm in size and adenoma refers to a solitary lesion
larger than 1 cm in diameter [9].
Brunner’s gland adenomas can be detected
radiologically in 92% of cases and nearly all cases
can be found endoscopically [3]. Barium meal reveals
a polypoid filling defect with a smooth border, sessile
or pedunculated, in the duodenal bulb. UGI
endoscopy, like radiology, may show a sessile or
pedunculated polypoid mass in the duodenal lumen.
Abdominal CT usually reveals a round, homogenous
or heterogeneous, smooth-margined, soft-tissue
density with some enhancement in the first portion
of the duodenum [11,12]. The endoscopic and
radiologic findings in the present case are similar
to those in other reported cases.
Because Brunner’s gland adenoma is mostly
located below the muscularis mucosa, conventional
UGI endoscopic biopsies often do not take adequate
samples [13]. The definitive diagnosis needs histo-
logic confirmation for the resected tumor. Endoscopic
or surgical polypectomy can provide a sufficient
specimen for diagnostic and management for
complicated Brunner’s gland adenoma [4]. Stripe or
snare biopsy and EUS-guided fine-needle aspiration
are also effective for a definite diagnosis [14]. The
histologic findings, including a mixture of ducts,
acini, smooth muscle, Paneth cells, and adipose tissue
in some cases, the absence of encapsulation, and the
existence of continuous sheets of Brunner’s glands
from the normal submucosa into the stalk and body
of the tumor, suggest that Brunner’s gland adenoma
is a hamartoma rather than a true neoplasm [1,6,
13]. In the present case, the histologic report for the
Fig. 3. Abdominal computed tomography shows a round,
soft-tissue density mass (arrows) with smooth demarcation
and heterogeneous enhancement in the duodenal bulb
(transverse view and coronal view). No calcification or
necrosis is visible.
Fig. 4. Endoscopic ultrasound shows a mixed echoic,
pedunculated mass, 4.1 cm in diameter, arising from the
submucosa or mucosa with an intact muscularis propria.
Several anechoic, large and small cystic lesions within
the mass are visible.
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endo-scopic biopsy specimen showed only a
hyperplastic polyp. The histologic report for the
surgical specimen revealed aggregation of normal
proliferated Brunner’s glands separated by thin
fibromuscular bundles with dilated ducts, giving the
diagnosis of a Brunner’s gland adenoma.
A normal Brunner’s gland is a heterogenous
calcified spot in the mucosal and submucosal layers
of the duodenal wall on EUS [15]. The EUS features
of Brunner’s gland adenoma have been described
and include: involvement of only the mucosa and
submucosa; variable echogenicity from mixed to
hypoechoic, which may reflect the components within
the tumor; and multiple cystic changes within the
tumor. The heterogeneous echogenicity of Brunner’s
gland adenoma may result from fibromuscular strands
mixed with adipose tissue and Paneth cells within
the tumor [15–18]. Weisselberg et al described several
large cysts within the tumor on EUS of a large
Brunner’s gland adenoma [19]. Matsushita et al
suggested that these EUS features are atypical and
that the typical EUS features of Brunner’s gland
adenoma are a heterogeneous hypoechoic mass with
several small cystic changes within the mass,
representing dilated glands and ducts [20]. However,
Changchien et al described a Brunner’s gland
adenoma that had multiple large and small cystic
lesions within the mass on EUS [21], similar to the
findings in our patient and the case reported by
Weisselberg et al. Yamakawa et al also demonstrated
a large, multilocular cystic lesion in a “cystic
Brunner’s gland hamartoma” [22]. From our findings
and the published data, we believe that the cystic
changes, whether large or small, are the important
EUS features of Brunner’s gland adenoma.
The differential diagnosis of a Brunner’s gland
adenoma by endoscopy or radiography includes
lipoma, leiomyoma, neurogenic tumor, carcinoid
tumor, enlarged lymph node, aberrant pancreas,
prolapsed pyloric mucosa, and some malignancies
[23]. EUS is the best diagnostic modality compared
with UGI endoscopy or radiologic studies for
duodenal submucosal tumors, because EUS can
demonstrate the five sonographic layers of the
gastrointestinal wall in detail and provide more
diagnostic clues to differentiate Brunner’s gland
adenoma from other duodenal submucosal tumors
by margin, echogenicity, layer of origin, and tissue
homogeneity [15]. Lipoma can easily be identified
as a homogenous hyperechoic soft mass in the
submucosal layer with a clear margin and yellowish
hue. Leiomyoma always arises from the muscular
layer with a hypoechoic pattern and smooth border.
Carcinoid tumors have homogenous hypoechogenicity
with a clear border and are mainly located in the
submucosal layer. Aberrant pancreas is often detected
as a well-demarcated, homogeneous hypoechoic
lesion with a central cystic or duct-like structure in
the submucosal and/or muscular layer. Inflammatory
polyps often appear as isoechoic mucosal lesions
[15,16]. Because the definite diagnosis of a duodenal
submucosal tumor depends on histologic confirma-
tion and conventional endoscopic biopsy cannot
Fig. 5. Histologic examination of the resected tumor
shows aggregated and normal proliferated Brunner’s
glands covered by duodenal mucosa and loosely traversed
by thin fibromuscular bundles with irregular dilated glands.
Several large and small cystic lesions are seen within
the mass (hematoxylin and eosin, original magnification
= 2 and = 40).
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provide a sufficient specimen [13], EUS plays an
important role in the decision about suitable
treatments for complicated duodenal submucosal
tumors before there is tissue proof, and can guide
the decision for endoscopic or surgical resection.
Endoscopic resection is a promising technique for
treatment of complicated submucosal tumors of the
gastrointestinal tract including Brunner’s gland
adenoma, and EUS information may assure that this
procedure is performed safely. EUS can obviate an
unnecessary operation by excluding invasive tumor
of the duodenum before endoscopic resection of the
duodenal submucosal tumor [15,16]. Surgical
intervention should be considered if color Doppler
EUS detects hypervascularity in a Brunner’s gland
adenoma, because endoscopic resection carries a
high risk of major bleeding in this condition [17].
In conclusion, Brunner’s gland adenoma is a rare
and benign duodenal tumor. Multiple large and small
cystic lesions within the mass are the key findings
of Brunner’s gland adenoma on EUS examination.
EUS can provide more valuable information before
tissue proof and help differentiation of Brunner’s
gland adenoma from other duodenal submucosal
tumors. The treatment of choice for complicated
Brunner’s gland adenoma depends on EUS findings.
It is advisable to perform EUS whenever a duodenal
polypoid lesion or submucosal tumor is to be resected
endoscopically or surgically.
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